Searching PAJ 



1/2 ^— v 



PATENT ABSTRACTS OF JAPAN 

(1 1 publication number : 2002-0551 1 9 

(43)Date of publication of application : 20.02.2002 



(51)lnt.CL COIR 1/073 

G01R 31/26 
H01L 21/66 



(21 Application number : 2000-241903 
(22)Date of filing : 09.08.2000 



(71) Applicant : JAPAN ELECTRONIC MATERIALS CORP 

(72) Inventor : OKUBO MASAO 

OKUBO KAZUMASA 
IWATA HIROSHI 



(54) VERTICAL PROBE CARD 



(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a vertical probe card 
reusable without replacing a broken probe even if one probe is 
broken. 

SOLUTION: This vertical probe card with a probe 100 vertically 
provided is used for measurement of electric characteristics of an 
LSI chip 610 to be measured. This probe card comprises a main 
board 300 having a conductive pattern 310 formed thereon, a 
plurality of probes 100 suspended vertically from the main board 
300, and a probe support part 200 provided on the reverse side of 
the main substrate 300 to support the probe 100. The probe 
support part 200 comprises an upper guide plate 210 and lower 
guide plate 220 for supporting the probes 100 through through- 
holes 211 and 221 opened therein, respectively. The lower guide 
plate 220 is formed by peelably laminating three boards 220A, 220B 
and 220C. 
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is formed by peelably laminating three boards 220A, 220B and 220C. 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the vertical^type probe card with which it was used for measurement of 
many electric properties of a measuring object object, and the probe was formed 
perpendicularly The main substrate with which the electric conduction pattern was 
formed, and two or more probes which hang perpendicularly from this main substrate, 
It is prepared in the rear-face side of said main substrate, and the probe supporter 
which supports said probe is provided. Said probe supporter It is the vertical-type 
probe card which has the top guide plate and bottom guide plate which it is prepared 



in parallel to said main substrate, and the through tube established by each is made 
to penetrate a probe, and are supported, and is characterized by said bottom guide 
plate making possible the laminating of the exfoliation of two or more substrates. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the probe card which used 
semiconductor integrated circuits, such as LSI, as the measuring object object, and 
the vertical-type probe card with which the probe became perpendicular in detail. 
[0002] 

[Description of the Prior Art] It divides roughly into the conventional probe card, and 
there are two kinds such as the horizontal-type type called a cantilever mold and 
the vertical mold type called a vertical type of them. Although this cantilever mold 
has the engine performance which was excellent in many, to the plurality 
coincidence measurement accompanying progress of detailed-izing of LSI, 
improvement in the speed, and high integration, and multiplexing of measuring 
equipment etc., adaptation is becoming difficult in recent years. 
[0003] For this reason, the vertical type which can respond to these is in the 
limelight. The probe card of this vertical type has the main substrate which is a 
multilayer substrate of about ten layers with which the electric conduction pattern 
was formed, the probe which has the bending section bent by the mountain side 
section in the shape of rough-elbowed, and the probe supporter which is attached 
under said main substrate and has a top guide plate and a bottom guide plate on 
both sides of said bending section. The connection of the back end of a probe is 
soldered to a surface electric conduction pattern through the through tube 
established by the main substrate. Moreover, the through tube which a probe 
penetrates is established by the top guide plate and the bottom guide plate, 



respectively. Superficial arrangement of a probe is designed corresponding to 
arrangement of the electrode pad of the LSI chip which is a measuring object object. 
[0004] 

[Problem(s) to be Solved by the Invention] However, there are the following troubles 
in the probe card of the conventional vertical type mentioned above. First, in this 
kind of probe card, since the bending section is prepared in the probe when a probe 
is damaged, it cannot draw out from the through tube of a top and a bottom guide 
plate. There is a very expensive thing which uses the probe of thousands - 10,000 
numbers in the probe card of a vertical type. Thus, the damaged probe could not be 
drawn out but there was a problem that exchange was impossible. 
[0005] It was originated in view of the above-mentioned situation, and this invention 
can respond to measuring object objects, such as an LSI chip of detailed-izing, 
densification, and the present age integrated highly, and even if it is the case where 
one probe is damaged, it aims at offering the vertical-type probe card which can be 
reused without exchanging the damaged probe. 
[0006] 

[Means for Solving the Problem] The main substrate with which it is the vertical- 
type probe card with which the vertical-type probe card concerning this invention 
was used for measurement of many electric properties of a measuring object object, 
and the probe was formed perpendicularly, and the electric conduction pattern was 
formed, It was prepared in the two or more probes [ which hang perpendicularly from 
this main substrate ], and rear-face side of said main substrate, and has the probe 
supporter which supports said probe. Said probe supporter Prepared in parallel to 
said main substrate, it has the top guide plate and bottom guide plate which are 
made to penetrate a probe and are supported in the through tube established by 
each, and said bottom guide plate makes possible the laminating of the exfoliation of 
two or more substrates to it. 
[0007] 

[Embodiment of the Invention] The rough sectional view of the vertical-type probe 
card which drawing 1 requires for the gestalt of operation of this invention, The 
rough sectional view of the important section of the vertical-type probe card which 
drawing 2 requires for the gestalt of operation of this invention, The rough sectional 
view of an important section showing the condition that one probe damaged drawing 
3 in the vertical— type probe card concerning the gestalt of operation of this 
invention, The rough sectional view of an important section showing the process of 
restoration when one probe damages drawing 4 in the vertical— type probe card 
concerning the gestalt of operation of this invention, Drawing 5 is the rough 
sectional view of the important section in the condition that restoration when one 
probe is damaged in the vertical-type probe card concerning the gestalt of operation 
of this invention was completed. 

[0008] The probe card concerning the gestalt of operation of this invention The main 
substrate 300 with which it is the vertical—type probe card with which it was used 



for measurement of many electric properties of LSI chip 610 which is a measuring 
object object, and the probe 100 was formed perpendicularly, and the electric 
conduction pattern 310 was formed, Two or more probes 100 which hang 
perpendicularly from this main substrate 300, It was prepared in the rear-face side 
of said main substrate 300, and has the probe supporter 200 which supports said 
probe 100. Said probe supporter 200 It has the top guide plate 210 and the bottom 
guide plate 220 which it is prepared in parallel to said main substrate 300, and the 
through tubes 211 and 221 established by each are made to penetrate a probe 100, 
and are supported. Said bottom guide plate 220 makes possible the laminating of the 
exfoliation of two or more substrates (a drawing three sheets) 220A, 220B, and 220C. 
[0009] Said main substrate 300 is a substrate with which the electric conduction 
pattern 310 was formed in the front face. Two or more through tubes 320 are 
established by this main substrate 300. This through tube 320 supports arrangement 
of the electrode pad 611 of LSI chip 610. Said through tube 320 is a part in which 
the connection of the back end of a probe 100 is inserted, and the inserted 
connection will be electrically connected with the electric conduction pattern 310 by 
the thin line 330. 

[0010] Moreover, the probe supporter 200 is formed in the rear-face side of the 
main substrate 300. This probe supporter 200 has the suspension member 250 which 
hangs from the rear-face side of the main substrate 300, and the top guide plate 
210 and the bottom guide plate 220 attached in this suspension member 250 by 
having fixed spacing. 

[0011] Through tubes 211 and 221 are established by the top guide plate 210 and 
the bottom guide plate 220, respectively. These through tubes 211 and 221 support 
arrangement of the electrode pad 61 1 of LSI chip 610. Therefore, the through tube 
320 of said main substrate 300 will be further located on the same perpendicular 
with the through tube 211 of the top guide plate 210, and the through tube 221 of 
the bottom guide plate 220 corresponding to it. Moreover, the probe 100 is being 
fixed by the synthetic resin 212 which has the insulation with which the top face of 
the top guide plate 210 is filled up, for example, silicone rubber, as shown in drawing 
2 etc. 

[0012] Moreover, said bottom guide plate 220 makes possible the laminating of the 
exfoliation of three substrates 220A, 220B, and 220C, as shown in drawing 2 etc. 
The laminating of said three substrates 220A, 220B, and 220C is carried out in the 
condition of having fixed with the bolt 222. 

[0013] Said probe 100 serves as the contact section 1 10 in which the tip was 
radicalized, and serves as a connection in which the back end was also radicalized. 
This probe 100 processes the thin line of a tungsten, and the diameter has become 
about 50-150 micrometers. 

[0014] Moreover, there is the bending section 130 by which curve formation was 
carried out in this probe 100. It is crooked in case it is the overdrive which this 
bending section 130 mentions later, and predetermined contact pressure is 



elastically secured between the electrode pads 611 of LSI chip 610. 

[001 5] Thus, the constituted probe card measures many electric properties of LSI 

chip 610 as follows. 

[0016] The top face of a table 700 is made to carry out vacuum adsorption of two or 
more LSI chips 610 of a wafer condition. A probe card is dropped toward a table 700 
and the contact section 110 of all the probes 100 is contacted to the electrode pad 
61 1 of LSI chip 610. Furthermore, a probe card is dropped in order to secure 
predetermined contact pressure, also after the contact section 110 contacts the 
electrode pad 611 (overdrive). 

[0017] Here, a thing when one probe 100 is damaged is considered. Many of 
breakage of a probe 100 is breakage of the contact section 110 at a tip, as shown in 
drawing 3 . The damaged probe 100 becomes short and stops namely, fitting the 
contact to the electrode pad 61 1. In this case, substrate 220A by the side of the 
bottom of the bottom guide plate 220 is exfoliated. Then, many probes 100 which 
have not been damaged project too many by the thickness of substrate 220A which 
exfoliated from the bottom guide plate 220. On the other hand, the probe 100 which 
the contact section 110 at a tip damaged projects as it is enough to grind a tip and 
consider as the contact section 110 again. 

[0018] In addition, exfoliation of lower substrate 220A is performed where the bolt 
222 which is fixing three substrates 220A, 220B, and 220C which constitute the 
bottom guide plate 220 is loosened. 

[0019] Here, all the probes 100 are ground. This polish consists of two steps of the 
flattening polish for having the die length of all the probes 100, and the radicalization 
polish which forms the contact section 110 which was radicalized at the tip of all the 
probes 100 to which die length was equal. 

[0020] Thus, although the probe 100 with which two steps of flattening polishes and 
radicalization polish were given becomes short a ground part, since the contact 
section 110 gathers on the same flat surface altogether, reuse becomes possible. 
[0021] Two polishes are possible when the bottom guide plate 220 is constituted in 
three substrates 220A, 220B, and 220C. 

[0022] In addition, although the bottom guide plate 220 consists of three substrates 
220A, 220B, and 220C with the gestalt of operation mentioned above, the substrate 
of it being two sheets or your being four or more sheets is natural. 
[0023] 

[Effect of the Invention] The main substrate with which it is the vertical-type probe 
card with which the vertical^type probe card concerning this invention was used for 
measurement of many electric properties of a measuring object object, and the 
probe was formed perpendicularly, and the electric conduction pattern was formed, 
It was prepared in the two or more probes [ which hang perpendicularly from this 
main substrate ], and rear-face side of said main substrate, and has the probe 
supporter which supports said probe. Said probe supporter Prepared in parallel to 
said main substrate, it has the top guide plate and bottom guide plate which are 



made to penetrate a probe and are supported in the through tube established by 
each, and said bottom guide plate makes possible the laminating of the exfoliation of 
two or more substrates to it. 

[0024] For this reason, reuse of a vertical-type probe card is attained, without 
exchanging the damaged probe, if all probes are ground and the contact section of 
all probes is made to gather on the same flat surface after exfoliating the substrate 
by the side of the bottom of a bottom guide plate when the tip of a probe is 
damaged. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the rough sectional view of the vertical-type probe card concerning 
the gestalt of operation of this invention. 

[Drawing 2] It is the rough sectional view of the important section of the vertical- 
type probe card concerning the gestalt of operation of this invention. 
[Drawing 3] It is the rough sectional view of an important section showing the 
condition that one probe was damaged in the vertical-type probe card concerning 
the gestalt of operation of this invention. 

[Drawing 4] It is the rough sectional view of an important section showing the 
process of restoration when one probe is damaged in the vertical-type probe card 
concerning the gestalt of operation of this invention. 

[Drawing 5] It is the rough sectional view of the important section in the condition 
that restoration when one probe is damaged in the vertical-type probe card 
concerning the gestalt of operation of this invention was completed. 
[Description of Notations] 
100 Probe 

110 Contact Section 
200 Probe Supporter 



210 Top Guide Plate 
220 Bottom Guide Plate 
220A, 220B, 220C Substrate 
250 Suspension Member 
300 The Main Substrate 
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DRAWINGS 



[Drawing 1] 
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[Drawing 2] 





[Drawing 5] 
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